Summary. After preincubation of lymphocytes in serum of non-pregnant pigs and using a standard anti-pig-lymphocyte serum the upper limit of the 99\m=.\9% confidence interval of rosette inhibition titres (RIT) for pig serum was calculated to be 11\m=.\4and all titres >12 were defined as a proof of early pregnancy factor (EPF)-activity. The reproducibility of the RITs with serum samples of pregnant pigs was considered satisfactory (interassay coefficient of variation 23\m=.\8%), whereas their reproducibility was considered good with sera taken from non-pregnant animals (interassay coefficient of variation 6\m=.\5%).
Introduction
In 1974, Morton, Hegh & Clunie reported that in mice the formation of spontaneous rosettes between lymphocytes and heterologous erythrocytes may be inhibited by lower concentrations of an antilymphocyte serum if cells of pregnant individuals are used instead of lymphocytes of nonpregnant animals. Since this phenomenon also occurred after preincubation of normal (nonpregnant and male) lymphocytes in serum of pregnant mice (Morton et ai, 1976) , women (Morton, were unable to detect any difference between the rosette inhibition titres of pregnant and nonpregnant women (Thomson, Milton, Campbell & Home, 1980; Cooper & Aitken, 1981) , and because a complete validation of the assay system is still required, the rosette inhibition test as well as EPF have remained controversial (Whyte & Heap, 1983) .
Failures of the rosette inhibition test are usually attributed to aberrations from the original method (Morton, Tinneberg, Rolfe, Wolf & Mettler, 1982b; Smart et ai, 1982) . By strictly following the instructions described to be successful for the detection of EPF (Morton et ai, 1982b (Morton et ai, , 1983 , it was hoped that this investigation would show to what extent EPF activity may be found in the serum of pregnant pigs and would indicate the reproducibility of the titres, the reliability of pregnancy diagnosis and the practicability of the test system. Since major parts of the EPF complex may be produced in the ovary (Morton, Rolfe, McNeill, Clarke, Clarke & Clunie, 1980) , pregnancy serum was also tested for progesterone, the main secretory product of the ovary during pregnancy in the pig.
Materials and Methods
Animals. Two groups of animals were investigated : (1) Group A consisted of 70 non-pregnant pigs and included 36 unmated, cyclic sows (25 animals in oestrus), 10 lactating sows, 10 boars and 7 female and 7 male gonadectomized animals. All pigs, except 7 ovariectomized miniature pigs, were of the German Landrace type, and were housed under different conditions at the Institute's farm.
(2) Group comprised 205 gilts and sows (German Landrace and crossbreds), which were kept on a commercial farm. All animals were tested daily for the onset of oestrus by a teaser boar and subsequently inseminated. The day of insemination was noted as Day 0 of pregnancy. All animals in Group gave birth to live offspring between Days 113 and 119 after insemination. For a crosssectional study a single blood sample was collected from these sows at different stages of pregnancy (Days 1-118). All samples were taken within 2 successive days.
Serum. Blood samples (about 3-8 ml) were collected from an ear vein (Hultsch & Ellendorff, 1979) or by puncture of the cranial vena cava. The blood was allowed to clot for about 1 h at room temperature, the serum was removed by centrifugation (20 min, 1000 g) and frozen at -25°C.
Before testing 5-10 serum samples were thawed at a time, inactivated for 30 min at 56°C and dialysed (Visking dialysing tube 8/32, Serva, Heidelberg, F.R.G.) against 1 1 phosphate-buffered saline (PBS; 137 mM-NaCl, 81 mM-Na2HP04, 2-7 mM-KCl and 1-5 mM-KH2P04) overnight (about 16 (Ellendorff, Parvizi, Elsaesser & Smidt, 1977) On each day of analysis 40 ml blood were collected from one of the lymphocyte donors and mixed with 400 i.u. heparin (Riker Pharma, Borken/Westf., F.R.G.). The lymphocytes were isolated by gradient centrifugation using a commercially available preparation (Lymphodex, Fresenius, Oberursel, F.R.G.) . A centrifuge tube was filled with 8 ml lymphocyte separation medium and carefully overlayered with 12 ml blood. After centrifugation (20 min, 1000 g) the lymphocyte-rich layer was removed using a Pasteur pipette, and the cells washed twice in calciumand magnesium-free Hanks' balanced salt solution (HBSS; Serva, Heidelberg, F.R.G.). The solution was adjusted daily to pH 7-2 by the addition of sodium bicarbonate. If the lymphocyte pellet was contaminated by red blood cells, the erythrocytes were lysed by the addition of 0-5 ml distilled H20 for 5 sec. For use in the rosette inhibition test the lymphocyte suspension was finally made up to a concentration of 15 000 cells/µ HBSS. All work was carried out at room temperature.
Antilymphocyte serum. The preparation of rabbit anti-pig-lymphocyte sera has been published previously (Morton et ai, 1983 Progesterone estimation. Progesterone was measured in the dialysed and inactivated serum samples of pregnant pigs by radioimmunoassay (Elsaesser, 1980 The mean titre for sera from non-pregnant sows (N = 70) was only slightly influenced by repeated investigation (11 ± 0-19 Table 2 .
No significant difference could be found between the EPF-positive (N = 180) and the EPFnegative (N = 25) pregnant pigs for the total number of piglets born (9-4 ± 0-24 vs 9-6 ± 0-70) or those born alive (9-1 ± 0-23 vs 9-3 ± 0-68). These two values also showed no significant correlation with the rosette inhibition titre (total piglets born, r = -0-04; piglets born alive, r = -005). Relation between inhibition titres and progesterone values No significant correlation could be found between the progesterone concentrations and the inhibition titres of individual pregnant pigs (r = 0T 3). Even though EPF-negative animals showed a lower mean progesterone value than did EPF-positive sows (12-0 ± 1-64 ng/ml, = 22 vs 14-0 ± 0-50 ng/ml, = 172), this difference was not significant (P = 0-17). However, when the mean titres and progesterone concentrations of the 24 pregnancy groups were compared, a correlation coefficient of 0-66 was obtained (P < 0-001). Although similarities between the time course of the inhibition titres and progesterone values were obvious after the distribution of samples into groups, they were particularly evident from direct comparison of the corresponding Fourier regression curves (Text-fig. lc) . However, the highest progesterone concentrations always followed elevated rosette inhibition titres with a delay of about 1-5-4 days. Morton et ai (1982b) . Therefore, to improve the reliability of the test system a modification of the assay with up to 3 analyses of all EPF-negative samples was chosen.
The factors responsible for the inconsistency of the rosettes inhibition test are not known, but similar difficulties have been reported by other groups (Paisley et ai, 1982; Smart et ai, 1982) . It is our experience that besides the technical details recommended previously (Morton et ai, 1982b; Smart et ai, 1982) (Bach, Dardenne & Fournier, 1969) , tetracyclin decreased the rosette number only in the presence of antilymphocyte serum. Since we did not follow this aspect in detail, further experiments are required to clarify possible interference. Up to now no other substance has been described which acts solely in co-operation with antilymphocyte serum in producing an elevated rosette inhibition titre. Therefore, the test system must still be regarded as suitable for the detection of EPF activity.
In accordance with previous longitudinal investigations (Morton et ai, 1983 ), the present crosssectional study shows that EPF activity in the pig is detectable throughout the whole of gestation. Nevertheless, the previously supposed biphasic EPF production now appears to be a polyphasic phenomenon. During the first half of pregnancy the inhibition titres displayed periodic fluctuations reminiscent of the physiological cycle interval of the pig. Similar changes were observed for progesterone concentrations in the dialysed serum samples. However, the highest progesterone values always followed elevated RITs with a delay of 1-5-4 days. Obviously a subthreshold cyclicity of ovarian and luteal function persists despite gestation during at least the first half of pregnancy in the pig (MacDonald, 1979) . Since there is some evidence that the conceptus itself or its surrounding membranes can produce EPF during advanced stages of gestation (Morton, Rolfe & Cavanagh, 1982a) , these sources of EPF could perhaps be responsible for the absence of RIT fluctuations during the second half of pregnancy.
Immunosuppressive effects of progesterone have been described for a number of in-vitro situations (see Siiteri & Stites, 1982 (Nancarrow et ai, 1981) and mice (Morton et ai, 1982a) 
